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ABSTRACT 


A  larger  quantity  of  R2A  Blend  42a  as  uefi&etl  in  BIA 
Report  No.  59-3003  was  needed.  Kew,  larger  bat-olies  of  addi¬ 
tives  were  :>btaiued  which  when  used  in  this  blend  3:«sulted 
in  pronounced  thickening  of  the  oil. 

Gel  test  Eiethods  as  described  in  the  ah've  report  were 
soiified  to  Bore  precisely  discern  thickening  tendencies  in 
these  oli^ . 

In  order  to  determine  the  cause  oi  thu  thicks^slsg  of 
the  42a  blend,  studies  were  carried  out  os  a  series  of  bleeds, 
wherein  systeaatxc  changes  were  aade  couccscr^tions  of 
certain  additives  suspected  of  causing  this  thi<:*'vning.  It 
was  found  that  three  oi  the  additives  used  in  tn'-  above  blend 
contributed  to  oil  thickening.  These  were  the  iaciy  aslse 
oleate,  oleic  acid  and  sicrocrystalllne  wax.  -oabination 
consist'<p?  of  lanolin  and  alcohol  ij^roved  the  gel-resistance 
ci  t''*’  oil  blend. 

Corrosion  resistance  tests  were  carried  out  on  these 
new  blends  to  deteraine  the  effect  of  foranlation  changes 
upon  this  property.  The  Btmidity  Cabinet-Ultraviolet  Light 
protection  potential  of  this  type  of  blend  was  lowered 
slightly  by  additive  changes  designed  to  i]q>rove  the  Tis«*^ 
cosity  stability. 


R2CC3ai£M)ATIOKS 


Gel  tests  for  oils  (hereafter  called  Accelerated  Vis¬ 
cosity  Stability  tests)  should  include  viscosity  decersi- 
natlons  in  addition  to  visual  evaluation  of  oil  flovabllity. 
Furtheraore,  such  tests  for  oils  should  include  cyclic 
exposure  at  teaperatures  fros  -40®F  to  to  ds'araine  the 

oil**s  ability  to  recover  its  fluidity  at  roos  teajjeraturc 
after  bard  freezing. 

Lanolin-alc-ohol  ccmbinations  can  be  used  to  iapro'i'e  the 
viscosity  stability  of  highly  inhibited  foranlations 

The  iaproved  foraulatioa  described  in  this  repo< '  should 
be  given  pilot  storage  tests. 

Further  studies  should  be  aade  to  i^rcve  the  ~  Idity 
-'Sabine*-*” trs-'^clct  Lijbt  protection  of  these  blends,  and  to 
determine  «hat  characteristics  of  the  alcrocrysvalline  vax 
additive  are  related  to  induction  of  ^hickening  In  t>»*se 
blends  during  storage. 
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DEVELOPHBirr  0?  A  GEL-BESISTAliT  P2BSEHVATIVS  OIL 


OBJECT 


To  deternine  what  additives  in  RIA  Blend  were 

producing  oil  gelling  sad  how  this  could  be  corrected. 

To  develop  viscosity  stability  tests  tor  oil  foraulations 
used  for  long-icrn  storage  of  xsachine  tools. 

To  determine  the  effect  of  increased  viscosity  stability 
upcs  protection  test  results. 

IKTHODUCTIOH 


The  Production  Jfqvipsent  Agency  (hereinafter  referred  to 
os  PEQGA)  desired  to  evaluate  the  notential  usefttle-"^  of  HIA 
ftlend  ■^7''  Report  Ho.  53-3003^^?  in  pilot  tests  on  machine 

tool  stort.Be.  Since  the  esilsated  aevuct  required  was  25 
gallons,  larger,  new  samples  of  additives  used  frr  this 
formulation  were  obtained.  A  siull  axioust  of  the  RIA  blend 
was  made  frop  the  ntsw  batches  of  additives  in  order  to  check 
the  properties  of  the  formalatlcn  using  these  new  saterials. 
The  viscosity  c£  this  blend  was  checked  after  2  gel  tests 
(cetned  as  described  ±ji  RIA  Report  59->3003).  It  was  found 
that  in  rooB  tesperature  storage  the  aaterial  changed  from  a 
liquid  to  a  nenf lowing  gel  after  four  aonths.  Siallarly  the 
viscosity  €100®F  showed  a  119%  increase  after  two  accelerated 
viscosity  stability  tests. 


A  quantity  of  RIA  Blend  42a  aaterial  which  had  been  re* 
talced  froB  the  original  work,  shoved  only  a  3%  Increase  in 
viscosity  after  12  eonths  of  roca  tccaperature  storage.  Co»~ 
par Ison  of  these  two  facts  indicated  that  one  or  sMsre  cf  the 
additives  ordered  in  large  gxiantity  for  the  PS)UA  j  leading 
prograa,  -^ere  at  fault. 


t'EQCA^s  proposea  use  of  this  RIA  fonmlatlor  r-s  piJLSOiij 
lor  internal  aaebine  tool  preservation,  therefore,  the  poitsi- 
bility  of  gelling  had  to  be  eliislaatcd.  If  snob  &  preserva¬ 
tive  gelled  during  its  presence  in  tbs  aachine  tool,  the 
machine  might  have  to  be  disasseabled  fvr  In  that 

case  the  use  of  this  RIA  blend  would  have  no  advaacage  in 
convenience  of  use  as  coiQ}ared  with  hard-flla  preservatives. 


In  view  o^  these  facts,  it  was  decided  to  detervine 
which  additives  were  producing  tie  oil  blend  thickening,  and 
possible  aetbods  of  correcting  this  phenoaena.  In  addicict 
it  appeared  desiraulc  io  refine  the  gel  test  sethod  originally 
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defined  in  RIA  Report  No.  59-30G3  so  as  to  e?aluato  aore 
thoroughly  long- tern  preservative  oils  for  any  latent 
gelling  tendencies. 

The  affect  of  increased  viscosity  stability  on  pro¬ 
tection  tests  also  needed  to  be  considered  since  saperior 
corrosion-prevention  properties  rere  a  Jcey  property  for 
these  oils. 

PROCEDURE  AND  RESULTS 

A.  Test  Methods  Ecployed 

The  original  *gelling  test*  (he-eafte*"  ':i*-fsrred  to  ais 
the  Accelerated  Viscosity  Stability  Test},  as  i->oribed  in 
RIA  Report  Kc.  53-3G03,  used  the  follovicg  tise  -teiq>erature 
exposure  fiequccce: 

1.  2  brs.  fa30®F 

2.  2  fcrs.  «40*'>r 

3.  2  brs.  «i30®F 

4.  i  hrs.  64U«ir 

5.  S  hrs.  «i30®F 

6.  16  hrs.  «775>F 

7.  64  brs.  «0‘>F 

8.  4  brs.  «77®P 

Thereafter  the  tube  containing  the  oil  M^le  vas  tilted 
and  the  oil  observed  to  see  whether  it  still  fl-awad  freely. 

It  appeared  desirable  to  seasure  the  oil  viscosity  in 
addition  to  serely  observing  the  flovability.  A  viscosity 
detereinatlon  0103^  vas  added  to  the  gel  sequence. 

As  the  work  of  evaluating  oil  thickening  evPtinued,  it 
appeared  desirable  to  seaisure  the  oil's  abflrry  to  recover 
after  expostire  to  tenpera tuxes  as  low  as  -40®* 

Oil  was  cycled  as  follows  for  this  test  fhe*~caft"r 
callc^d  tbs  Low  Tewperature  Stability  Test}. 

1.  24  hrs.  «-40OF 

2.  24  hrs.  t77^>F 

3.  24  brs.  «0OF 

4.  24  hrs.  €77®F 

The  viscosity  of  the  aaterlal  6100<>F  was  then  determined. 

Zn  addition  to  these  tyo  .'ests,  a  room  tex!pec«.t'-re 
storage  test  was  ccuduoleu.  The  viscosity  of  the  olends 
was  determined  during  storage  at  intervals  of  3-I&  days. 
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B.  Exagination  cf  RIA  42A  Blend  Cocpooeats 


Larger  quaatities  of  all  the  necessary  aduitives  and 
base  o:.lc  »ere  ordered  for  preparation  of  the  25  gallons  of 
RIA  Ble^id  4:^  (see  Table  I).  Then  received,  two  of  these 
additives  differed  in  color  and  appearance  fr(»  the  small 
sanples  of  the  saae  additives  used  in  the  original  experl- 
sen  tal  vork.  These  were  a  1,3  Propylenediaaine  uio’cate 
derivative  of  animal  fat  (hereafter  referred  to  as  POF)  and 
che  aicrocrvsL^T 1 ioe  Has.  In  additlon^to  these  two  materials, 
oleic  acid  was  also  evaluated  since  it  was  5?nspected  of  under¬ 
going  oxidation,  thereby  contributing  to  oil  blend  thickening. 
These  additives  were  evaluated  fay  blending  a  sei,\e=  formu¬ 
lations  wherein  the  concentrations  of  ihc  a-idl tires  *• 
question  were  varied.  The  thickening  tendencies  of  t'lese 
1- lends  were  tested  to  determine  what  effect,  changes 
''Strain  additive  concentrations  had  on  this  property. 

]  Bffc'*:  per 

The  POP  contained  a  v'* luminous,  white  precxpitate 
suspended  in  the  yellow,  oily  liquid.  Sbne  of  the  ezperl- 
aental  sample  used  in  the  original  cocpoiudlsg  work  re- 
33ained.  therefore,  no  direct  comparison  could  be  made,  how¬ 
ever,  it  was  recalled  that  the  original  sample  of  POF,  also 
a  yellow,  oily  liquid,  had  contained  no  such  suspension.  In 
a  cceqiarison  of  POP  effects,  a  sai^le  of  POT  was  centrifuged 
to  resove  the  white  colored  contaminant.  Two  formulations, 
ND-1  and  NB-2  were  prepared,  containing  3  and  1.5  parts  of 
POP  respectively,  as  shown  in  Table  I,  Cosparison  of  acceler¬ 
ated  viscosity  stability  test  results  of  blends  Ko.  1  and  2 
in  Table  II  show  that  the  material  containing  3  parts  of  POT 
demonstrated  a  viscosity  increase  of  337%  as  coapared  with 
30%  for  the  blend  containing  1.3  parts,  both  cocqiared  after 
3  test  sequences.  The  influence  of  the  POF  is  al£0  shown  in 
^he  viscosity  increase  during  ro<m  tejqierature  storage 
wherein  blend  2iD-l  containing  3.0  parts  gave  a  0.4"  ^x-eater 
rate  increase  than  blend  KD-2  containing  1.3  parts  of  PCP. 

2.  Effect  of  Microcryctalline  Wax 

The  nlcrocrystalllne  wax  used  in  tbs  original 
work  (hereafter  called  ¥ax  A)  reported  an  RIA  t  Ifo. 

39-3003 was  a  dark  bmown,  opaque  material.  Its  dropnlog 
point  and  viscosi-^  values  were  respectively,  183. 5®F  and 
18.3  centistokes  ^lOF. 

The  sew  sai^le  of  wax  (hereafter  called  Wax  B)  was  s. 
yellow,  translucent  material  with  dropping  point  and  vis¬ 
cosity  varuca  of  164.3^  and  13.5  centistokes  •210®F,  re¬ 
spectively.  This  wax  deranstrated  thixotropic  behavior 
during  its*  viscosity  determination. 
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TABUS  II 


a.-^ceies^ted 
Vise.  Stab. 


Sequence 

1 

17 

27 

o 

n 

2 

75 

31 

12 

♦t 

3 

357 

30 

- 

Tesp. 

Vise.  Stab. 

50 

20  30 

21 

2d 

S 

119 

-  36 

- 

42 

10 

• 

38 

~ 

- 

12 

-  65 

2 

5too3  Tej^. 

Storage  1,4*  1**  i./^Gcl  -  2*  3*  -  0.2** 

in 

4 

■ontbs 


%  Viscosity  Increase  Per  Das 


*Flscos»ity  rate^of-increase  rose  betweeu  successive 
■easureaeat  inlervals 


*Yisc-oity  rate-of-iscrease  decreased  betvesn 
successive  aeastiresest  intervale. 
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T»o  sets  of  tests  »ere  csed  to  deteraine  Ihe  effect  of 
lax  B  on  ciJ  thlcJcesicg.  The  first  cc^^axed  2  f oraolations , 
M)-3  and  KD-2;  coctainiog  respectively^  2  and  3  parts  of  Wax  B 
Exaaination  of  viscosity  stability  test  resol cs  (see  Table  II) 
after  2  test  sequences,  show  that  XD>3  gave  less  than  half 
the  increase  displayed  by  K!>-2>.  This  indicated  that  decreas¬ 
ing  the  ascunt  of  Wax  B  decreased  the  thickening  potential  of 
the  cil  blend.  The  second  coaparison  ess  .^tveen  the  HD~4 
and  KD-5  blends.  !(D-4  contained  3  parts  of  Wax  B  vfaile  XB-S 
contained  3  parts  of  Wax  A.  Wra«i nation  of  viscosity  sta¬ 
bility  test  results  (see  Table  II)  after  one  test  seqaence, 
shov  that  the  Wax  A  blend  displayed  less  than  half  the  visco¬ 
sity  Increase  produced  in  the  Wax  B  blond.  T!"<s  indicated 
that  Vax  B  aas  far  xore  active  tbvu  Tax  A  In  p. educing  thicken 
isg  in  these  oil  blends.  Since  the  nature  oi  Cae  xicrc  vax 
■s&s  related  to  oil  thickening  and  its  presence  sas  essential 
for  irq^artiog  desired  Salt  Spray  protection  properties  tc  the 
saterial,  these  tvo  waxes  were  further  evalt-  *  .d  in  regard  to 
*-**-lr  properties  which  atre  listed  in  Table  III. 

The  test  results  is  ‘*‘aule  III  show  that  A  was  a 
harder,  higher  welting  aaterial.  The  acidity  test  on  Wax  B 
indicated  this  caterial  to  contain  additives  or  contaadnates 
vbich  produce  a  pronounced  change  in  the  fE  level  of  dis- 
tillea  u^ter.  The  appearance  was  also  very  different.  The 
viscosity  stability  tests  Indicate  that  Wax  A  was  wore  de¬ 
sirable  in  Maintaining  the  viscosity  stability  of  the  blend. 

In  addition,  the  darker  color  way  also  be  desirable  in  re¬ 
ducing  light  access  to  a  wetal  surface  coated  with  the  oil 
blend,  thus  decreasing  any  corrosicn-stianalatlsg  effects  of 
light. 


3.  Effect  of  Oleic  Acid 

It  was  suspected  that  oleic  acid  hecaure  of  its 
uosaturated  character,  was  being  oxidized  slowiy  fn  the  oil 
blend  thereby  tending  to  thicken  the  foraul**  The  fact 

that  those  oil  blends  which  thickened  freqoentlv  fomed  a 
Xlrs  ilia  at  the  oil-air  Interface  where  tir  tc:=  cvai-able 
for  the  oxide tion,  tended  tc  confira  this  pcssibility. 

Blend  SD-4  was  collared  rith  Blend  XD-S  herein  the 
oleic  acid  content  wxs  reduced  hj  hilf ,  0.3  part.  The 

Accelerated  Yiscoslty  Stability  test  results  Cbm  Table  II) 
show  that  the  X>-4  viscosity  increased  by  a  factor  approaci- 
sately  three  tlaes  that  of.  the  IBO-S,  both  considered  after 
two  test  sequences.  Is  edditioa,  the  progressive  increase 
in  viscosity  frm  test  to  test  was  much  lower  in  MD-6.  Thus, 
in  two  consecutive  tests,  the  vlsccslty  of  H>-6  lir  by 

rectors  ox  30iL  and  3SS  whereas  for  X>-4,  the  viscosity  in¬ 
creased  by  factor:;  cf  50%  and  119%.  These  test  results 
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TABLS  111 


0SSCRIFTI09  &  COHPOHISTS 


1.  ^Practical  Grade*  Cheaicals 


a.  ?0? 

b.  Oleic  ?“id 

c.  I^pjrl  oleate 
d<.  t»Satjl  alcohol 
e.  n'^>ecyl  alcohol 


f.  Bar lux  dinoayl  Saphtualeae 
Sulfonate  -  (S0%  dispersion 
of  ceatral  s^t  tJi  coastal 
ezt.  slseral  oil) 

g.  Phenyl  Salicylate 


2.  *GSP*  Grade  Chenical 


a.  Lanolin 


J.  Ch£.«creristlcs  of  Microcrystalline  Vszes,  A  and  3 


Test  fc  Method  Tax 

a.  Drsqjping  Ft.  Ot,  A 

ASTT  D127-49  B 

b.  Tlxcoslty  #210<*F,  cs  A 

ASTI  So.  I>445>53T  B 

c.  Penetration,  mm»  A 

ASTV  So.  DIS21>55T  B 

d.  Acidity,  pH  cbaxsce  in  dls>  A 

tilled  eater  ehen  boiled  3 

with  33%  eax  for  1/2  hr. 

e.  Appearance  A 

Tlsoal  description  B 

4.  •'^■^a.-acterlstics  of  Base  Cilc  A  and  B 

Test  &  fctwu  ClI 

a.  Tlsc<»lty  dOO*’?  * 

AST«  So.  1H4S-53T  C 

b.  Tolatlllty.  %  A 

ASTS  So.  0972.56  C 

c.  PailTxre  Ti»e,  hrs.  A 

JAS-S-7S2  &BldIvy  Cabinet  C 


Tesalt 

1S3.5 

164.1 

.1S.6 
as.  5 

(thixotropic) 

1.5 

1.9 

”0.2 

♦1.2 


Dtut  bresn,  opaqoe 
Tell*'  .xanslaeent 


Beaalt 

19.2 

1050. 

2 

0.1 


4 
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indicated  that  oleic  acid  in  concentrations  above  0.5  part 
could  significantly  increase  the  rate-of-increase  of  visco¬ 
sity  fren  test  to  test. 

C.  Developsient  of  Gel-Resistant  Blends 


It  vas  apparent  that  the  folloving  factors  were  related 
to  the  degree  of  gelling  in  these  oil  blende: 

1.  Nature  and  quantity  of  the  vax. 

2.  Quantity  of  PCF. 

3.  Quantity  of  oleic  acid. 

It  aas  desirable  to  adiintain  ^ctu  wax  con<,.jDtration  at 
9  3%  level  since  this  additive  was  essential  fci  the  Salt 
Spray  Protection  properties  of  these  oil  blends  The  pre¬ 
sence  of  the  POP  was  ret  so  essential  protection-vise  so 
this  saterial  vas  eliminated  from  the  blend.  Tv  vas  also 
'.../|jAreu  L  tnat  the  oleic  acid  content  should  be  reduced  to 
0.5%  cr  lower. 

In  order  to  further  stabilize  the  oil  blend  viscosity, 
the  use  of  certain  additives  vas  investigated. 

Lanolin  vas  investigated  since  It  vas  known  that  this 
saterlal.  dissolved  in  oil  at  concentrations  of  5-lOt,  did 
not  produce  thixotropic  behavior  in  its  oil  solution.  It 
vas  assumed  that  if  lanolin  were  present  in  combination 
with  the  micro-wax  that  when  the  vax  crystallized  at  lov 
tevperatures,  lanolin  vould  tend  to  include  itself  in  the 
<Tystai  structure,  so  that  alter  the  tc;^>Grs.tsre  vas  raised 
the  contaminated  vax  crystals  vould  tend  to  break  dovn  and 
redissolve  in  the  oil. 

Alcohols  of  from  4-16  carbon  atom  chain  lengths  vera 
also  evaluated  on  the  assu^tion  that  they  vcuiG  increase 
the  solvent  pover  vithic  the  oil  to  a  degree  '  vould 
prevent  agglutinization  of  the  additives  therein. 

Blend  Ii0~7  illustrates  the  effect  of  inducing  tvo 
is  ux  lauivlln  In  this  type  ox  zozmolation.  lu?— '/  can  oe 
most  closely  co:qpared,  formulatlos-vise,  to  9X^2.  It  is 
seen  from  Table  II  that  one  viscosity  ctaM'^ity  test  pro¬ 
duces  a  greater  thickening  than  In  ND-k  containing  no 
lanolin. 

Blend  Ko.  KD-8  il}»strates  the  effect  of  Inclusion  of 
a  mixture  of  alcohols,  t-butyl  and  n-decyl  alcohol.  Com¬ 
parison  vlth  KD-2  in  Table  II  shows  greater  thicken  i'-iT  for 
this  blend  than  for  the  bleed  containing  no  alcohol  after 
two  viscosity  stability  tests.  This  occurred  even  though 
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no  POF  present.  A  coabination  of  lanolin  plus?  alcohols 
vas  used  in  Blend  KD-9.  In  this  forsulatian,  the  concectration 
of  aaine  -as  reduced  to  1.51  since  protection  tests  on  JG)-8 
and  similar  blends  had  indicated  that  the  aaise-alcohol  c<m> 
bination  at  higher  concentrations  tended  to  cause  the  bulk 
oil  fila  to  be  washed  froa  a  netal  siirface  under  hi^  huaidity 
conditions.  In  addition,  no  POF  is  present  and  the  oleic  acid 
content  has  been  reduced  to  0.31.  Table  IX  indicates  that 
this  blend  showed  superior  viscosity  stabiliry,  giving  a 
viscosity  incre‘*se  of  10  and  12  percent  respectively  after  2 
and  3  tests.  It:,  rooa  teiq>erature  stability  was  good  showing 
a  total  daily  average  Increase  of  0.21.  As  iudioated.  the 
rate  of  rooa  teaperature  increase,  decreased  with  tiae  ox 
storage  tending  to  approach  a  constant  value.  The  **«'.crlal 
also  showed  good  stability  under  ezposurn  to  very  lev  ^espera- 
Luies,  deaonstrating  no  residue  foraation  and  cnly  sl.gnt 
v-<sccsity  iucrecses  after  freezing  vhen  rellquified  a*  a 
teaperature  of  TT^F.  The  change  in  foranlation  acted  to  in¬ 
crease  the  pour  point  of  this  aaterial  froa  -t-lG^  (H-'  #42A) 
co  ■•■30^1 . 


D.  Protection  Tests 


Both  the  B3UV  and  201  salt  spray  tests  were  applied  to 
Blend  HD-9  as  these  tests  are  specified  In  EIA  Report  Ho. 
59-3003'^^.  This  blend  passed  the  48  hoar  salt  spray  re- 
quireaent  and  the  BOUV  test  sreqaireaent  of  15  cycles,  lith 
regard  to  the  HCUV  test  panels,  light  staining  vas  produced 
on  the  panel  surface.  This  vas  reaovable  with  chlorofora. 

In  an  effort  to  i^rove  the  HCliV  protection,  phenyl 
salicylate,  an  UV  light  absorber  and  corrosion  inhibitor 
vas  substituted  for  part  of  the  bariua  petroleua  sulfonate 
in  the  blend.  Previous  iznreported  vork  had  indicated  a 
x^tio  of  2  to  1  for  phenyl  salicylate  to  bariua  petrcisua 
sulfonate  to  be  desirable  so  blend  HD-9  vas  changed  to  in¬ 
clude  3  gas  of  the  foraer  and  1.5  gas  of  the  latter.  Tb-'s 
blend,  designated  as  KD-IO,  passed  the  RCUV  test  very 

lar-i-'  fverall  staining  which  vas  reaovable  with  chlorofcra. 

The  accelerated  viscosity  stabilicy  and  salt  spray  pro¬ 
tection  tests  vere  not  coeraleted  on  this  bxend. 

The  foranilation  sequence  for  these  types  i  cll  blends 
is  as  follows: 

1.  Xix  the  aeasured  aaeants  of  wlcro  wax,  lanolin, 
di-2-«thylhez7l  aaine,  n-dccyl  alcohol  and  oil.  Beat  to 
290*^  with  agitation  until  the  wax  is  dissolved. 
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2.  Cool  to  15G^,  acd  add  the  rezainder  of  the  icgre- 
dients,  heating  with  stirring  at  i50®F  for  live  minutes. 
Aliov  to  cool  to  below  100®F,  and  then  reheat  to  150®P 
sjth  stirring.  Allow  to  cool  to  room  tezperalore  with 
St irring. 

DISCUSSION 


It  was  found  that  certain  micro  waxes,  POF  and  oleic 
scld;  ali  could  contribute  to  oil  blend  thickening.  Co»> 
binations  of  lanolin  and  atlcohols  were  found  to  reduce  this 
thickening  characteristic .  So  as  to  ascertain  suck  ten¬ 
dencies  in  accelerated  tests,  the  accwlera-ieu  ^tecosltj 
stability  and  a  low  te^erature  rtM.overy  test  “»-eo  dcreloped 
and  used  in  the  wort  covered  by  this  report.  I:»e  oil  blends 
cf  increased  viscosity  stability  were  foend  to  Thow  slightly 
less  protection  potential  in  the  BCUV  test,  but  performed 
satisfactorily  in  the  20%  salt  spray  test. 

These  factors  are  more  fuliv  discussed  in  the  sections 
which  follow  below: 

A.  Viscosity  Stability 

The  pronounced  thickening  that  occurred  with  BIA  Blend 
42A  (RIA  Report  2»o.  59-3003)  when  a  second  batch  of  addi¬ 
tives  ns  used,  indicated  the  accelerated  *gel*  test  as  de¬ 
scribed  in  the  above  report  needed  modification  to  more 
accurately  discern  thickening  potential  in  oils.  The  modi¬ 
fications  and  additions  in  the  method  are  included  in  detail 
in  the  Appendix  to  this  report,  paragraphs  1.5  and  2.2. 

It  can  be  noted  therefrom,  when  co^arison  is  maxle 
with  the  original  method,  that  two  major  changes  have  been 
cade. 


1.  The  viscosity  #10007  is  determined  -‘.cr  each  test 
sequence  and  prorlslon  is  made  for  determining  whether  an 
oil  with  thickening  tendencies  is  likely  Lo  «»ntjisue 
thickening  until  a  gel  state  is  reached. 

2.  A  low  t£ag>eratnre  recovery  test  is  used  to  reouce 
the  possibility  that  crystallisavaou  or  cs^TUlation  of 
thickening  agent  or  other  additive  would  not  be  reversible 
at  asbieot  storage  temperatures. 

These  oil  blends  w-re  generally  sufficiently  thixo¬ 
tropic  so  as  to  require  exposure  at  lOOOF  for  one  hour 
before  constant  viscosltv  value:*  c^ld  be  obtained 
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B.  Evaluation  of  Oil  Blend  Thickening 


The  second  batch  of  additives  that  produced  iLe  pro> 
nounced  gelling  in  RIA  Blend  42A  (RIA  Report  Ko.  59~3303} 
was  evaluated  in  relation  to  the  formilation  vith  the 
fol'>  owing  concliisions  as  indicated  by  the  experiaent&l  work. 

1.  CoBparative  studies  on  waxes  A  auid  B  indie  ..te  that  a 
hard  wax  with  an  ASTH  dropping  point  of  180°F  or  higher  is 
desirable  for  Kb-xiszan  viscosity  stability.  However,  further 
studies  are  needed  to  confira  this  hypothesis.  It  wozild 
appear  desirable  to  obtain  a  synthetic  wax  ot  known  cossci- 
tution  in  order  to  eliminate  the  variations  rhat  can  recur  in 
aic/ocrystalline  wax  both  in  its  nature  rr'd  ^roct/s^xMi,: 
(bleaching,  filtering,  etc.). 

Microcrystalline  vox  iaparts  good  salt  spray  protection 
properties  to  blend  RB-9  for  which  its  recpiired  con-  ”  oration 
’s  dreirsd  properties  for  such  a  wax  are  presently 

delinca  as  follows: 

a.  ASUf  Dropping  Point  (Op)  -  160  to  190. 

b.  Viscosity  at  210®P  (centistokes)  -  14  to  20  with 
no  thixotropic  behavior. 

c.  Additives  or  bleaching  residues  ->  cone  shall  be 
present. 

d.  Appearance  and  quaility  -  the  wax  shall  be  fil» 
tered  but  not  bleached  and  be  opaque  or  dark 
colored. 

2.  The  POF  was  a  co^lex  oleate  resiiltlng  fros  the  pro> 
cessing  of  aniwal  fats.  Besides  the  probability  of  varl- 
ztions  in  nature  of  the  *pure*  product,  it  was  apper^..!  that 
storage  could  affect  its  coaposition.  It  was  not  us~i  1..  the 
iaproved  blend,  IiD-9. 

3.  It  was  found  that  uxactical  grade  oleic  acid  in  excess 

of  0-5%  could  produce  thicksnisg  is  ths  o£  mms  B. 

The  recosaended  concentration  in  the  t^}roved  blend  was  re» 
duced  to  10%  of  the  wax  content  or  0.3%. 

4.  In  order  to  iiqzart  viscosity  stability  to  the  ble^-d 
after  both  low  and  high  te^>ezatnre  exposure.  It  was  indi¬ 
cated  that  a  lanolin-alcohol  coabication  could  be  used  as 
follows: 
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a.  DSP  Grade  Ijtnolla  -  at  least  1/2  of  the  vax  con* 
centration. 

b.  Practical  Grade  Alcohols  *  equal  co  or  creator 
than  the  vax  concentration. 

In  the  xodified  blend,  lanolin  is  used  at  1.5%  and  a 
nisture  of  tert-butyl  and  n-decyl  alcohol  used  at  1  and 
2%  respectively. 

5.  It  vas  observed  tnat  the  alcohols  interacted  with 
the  di-2->ethyl  heaylaaine  to  produce  a  vaahiag  avay  of  the 
bulk  oil  fils  under  high  huaidity  conditions.  Therefore, 
the  amine  concentration  should  be  half  of  o'.  Ic's  than  the 
vax  concentration.  In  the  aodified  blend  it  v*.r-  reduced  to 
1.3%  for  the  practical  grade  amine. 

6.  The  propyl  oleate  and  barium  petrole*.-  mlfonate 
'jractlcal  grades)  vere  both  placed  at  1.5  times  the  vfoc 
concentration  or  4.5%  (9%  of  50%  euspsaaion) .  In  order  to 
improve  BCOT  test  results-  pue..yl  salicylate  r-j  be  partially 
substituted  for  tho  barium  petroleum  sulfonate.  Blends  of 
the  latter  type  lising  3%  phenyl  salicylate  and  1.5%  barium 
pesrcleum  sulfonate  have  shown  iiq>rov8d  results  in  the  BCD? 
test,  out  other  basic  test  data  vere  not  obtained  (salt  spray 
protection,  viscosity  stability,  etc.). 
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APPBKDIZ 


PROPOSED  Qll£XITY  COKTSOL-  TESTS  AKD  RKjVIEElfEKTS 
FCa  AN  INTSKAL  FSESEEVATIVS  FOR  XACSIHl  TOOLS 


Id  order  to  facilitate  the  developaeat  'Uid  recognitioa 
of  the  oroposed  nev  long>tera  internal  preservative  oil  for 
tsachine  tools,  a  list  of  test  Methods  and  their  reqaireatents 
are  listed  below. 

The  tests  and  requireaents  are  casea  C"  existing  oil 
specifications  and  the  propertice'  ox  the  best  ■'lends  that 
have  been  prepared  at  this  Laboratory. 

This  list  can  serve  as  a  basis  for  a  proposed  Orade  2 
oil  to  be  part  of  Specification  llIIr-L-3150  Ic  tha  event  the 
lo  accepted  as  useful  in  Ordnance  preservation.  The 
Irst  can  be  used  by  PJQUA  to  obtain  the  type  of  oil  It  de¬ 
sires  for  long-term  intc.cal  preservation  ox  machine  tools. 

The  oil  that  meets  the  requirements  of  the  following 
test  list  will  be  a  somewhat  heavier  version  of  tho  present 
HIl/-Ir-S130  oil  with  approximately  two  to  three  times  the  pro¬ 
tection  potentiJil  of  that  oil  (as  indicated  by  accelerated 
corrosion  tests).  It  will  be  resistant  to  te^>erature  and 
humidity  cycling  effects  and  moisture  condensation. 

In  the  event  that  it  is  developed  and  added  to  the  pre¬ 
sent  MIL-L-315C  specification  as  a  *Xxrade  2”  oil  therein, 
it  will  be  the  first  Ordnance  oil  specification  tc  include 
a  cyclic,  accelerated  corrosion  test. 


Section  1  -  Test  lypes  and  Heqairoment*- 

1 .  Requirements 

1.1  Material  -  The  lubricating  oil,  Long-Term  PreservEtivs. 
Heavy,  coverea  ny  these  tests  shall  be  an  oil  or  oil' lilts 
material,  free  from  isjuricus  ingredients  affecting  ^srvice- 
ability,  with  sufficient  inhibitor  aoded  t  >  meet  the  re¬ 
quirements  of  the  followixig  tests. 

1.2  Tiecosity  -  The  Kinematic  T^coslty  at  100^  shall  be 
150  cs.  minimum  and  2<y*  cs.  mazimom. 

1.3  Pour  Po.lnt  -  The  j>n«r  point  shall  ba  i-30^T  s  SAlaum. 

1.4  Volatile  ILtter  -  The  percentage  of  volatile  mattrr 
shall  be  5%  luxljra. 
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1.5  Stability  - 


1.5.1  Bulk  Oil  -  The  oil  shall  show  no  visible  sepa^ration 
or  residue  fcmation  after  the  test  specified  in  2.2.1.  The 
oil  viscosity  change  shall  not  be  greater  than  =20%. 

1.5.2  Oil  Fi^  -  The  oil  fila  shall  show  no  visible  sepa¬ 
ration  or  breaSage  and  shall  appear  hoiaogenous  -fter  the  test 
specified  in  2.2.2. 

1.5.3  Accelerated  Yis^sity  Stability  -  The  oil  viscosity 
deterEiiied  at  loOO?  shall  not  change  i5re  than  t5%  aft-:;!*  one 
test  sequence.  Greater  percentage  increases  in  •«^<«<'csity  are 
peraissible  only,  if  daring  sot  More  than  i  ccasc;,-«r^ve  test 
sequences,  the  viscosity  value  shows  a  decreasing  i 
Increase  frea  sequence  tc  sequence.  In  all  cases,  t':e  oil 
snail  also  flow  readily  after  each  test  sequence  when  tests 
are  carried  oat  as  specified  in  2.2.3. 

1..*=.-*  oow  feaperature  Viscosity  Stability  -  The  oil  visco¬ 
sity  deterained  at  loft«F  shall  nor  rhaogc  sore  than  +5%  after 
one  test  sequence.  Greater  percentage  increases  in  viscosity 
are  peraissible  only,  if  during  not  acre  than  four  consecutive 
test  seuuences,  the  viscosity  value  sho-w^  a  decreasing  rate- 
of  increase  frow  sequence  to  sequence.  In  all  cases,  the  oil 
shall  also  flow  readily  after  each  test  sequence  when  tests 
are  carried  out  as  specified  in  2.2.4. 

^*®  Corrosion  -  The  copper  strip  shall  show  no  evidence  of 
green  or  black  discoloration  or  exhibit  any  evidence  of 
etching  or  pitting  after  the  test  specified  in  2.1  at  212^F. 

1.7  Conrosion  Protection  -  The  oil  shall  afford  protection 
to  steeipanels  when  tested  for  a  ainiacs  of  15  cycles  in 
the  husidity  cabinet-ultraviolet  light  test  specified  in  2.3. 
Two  ox  three  panels  tested  shall  show  no  aore  than  =.  trace  of 
corrosion  and  any  staining  present  aust  be  reaovabl'*  * ' 
chlorofora. 

I.S  Reaoval  -  The  oil  used  to  coat  the  test  panels  be 

removable  in  3  cycles  at  the  concluwion  of  the  test  in  1.7, 
acuux-dieg  to  tbe  test  specified  in  2.4. 

1.9  Salt  Spray  Resistance  -  The  oil  shall  elforJ  protection 
to  steel  panels  when  tested  for  a  alniaua  of  4S  hours  in  tbs 
20%  Salt  Spray  (Fog)  Cabinet  as  specified  in  2.5.  Two  of 
three  panels  tested  shall  show  no  aore  than  a  trace  of 
corrosion. 
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Section  21  -  Test  Methoiis 


2.  Test  Hetbcds 


2.1  Physical  asd  Cbeoical  Tests  -  The  folloiFicg  tests  shall 
be  laade  according  to  tlie  E;ethod  specified  belov. 


Tests 

Viscosity* 

Pout  Point 
Volatile  Matter 
Corrcsics 


ASTM  Method  Mo. 

D445-53T 

DS7-57 

DSVg-CS 

D13G-56 


*No_te:  The  oil  is  allowed  to  stand  in  cr--'  viscosity 
tube  at  100®F  for  one  hour.  Consecutive  detsxmi- 
nations  are  then  aade  until  three  such  detorMinations 
yield  values  vithxn  0.2  centistokes  ox  one  another. 
The  ararage  of  these  three  values  shall  he  con¬ 
sidered  the  oil  viscosity. 

2.2  Oil  Stability 

2.2.1  Bulk  OU  Stability 

2. 2. 1.1  Procedure  -  A  tall  fora,  screv-top,  quart  Jar  shall 

be  three-fourths  iSlled  vith  the  oil  and  the  lid  tiffatly 
affixed.  The  Jar  of  oil  shall  then  be  stored  at  77^  for 
one  year  without  agitation.  It  shall  then  be  observed  under 
a  bright  light  for  layer  foratation.  Thereafter  it  shall  be 
inverted  4  tiaos  at  5  second  intervalff  axxi  the  l2d  reaoved 
and  the  oil  poured  froa  the  Jar.  The  Jar  ie  ...ccerved  for 
signs  of  an  insoluble  residue.  The  viscosity  is  thee 

deterained  on  tbo  saiq>le  if  it  is  iu»ogei.ouz>. 

2.2.2  Oil  Fila  Stability 

2.2.2. 1  Precednre  -  A  2"  x  3"  x  1/3”  polished  steel  ^ancl 
prepared  according  to  2.4.1  shall  be  iaaersed  in  the  oil  one 
Kinute.  Thereafter  it  is  vlthdravn  and  ;tllc#ed  to  drain, 
without  aoveaent  at  77^  for  24  hours.  It  is  than  ubtierved 
under  a  bright  light.  If  the  oil  on  the  pzuiel  surface  shows 
signs  of  separation  r  the  oil  fila  is  broken  or  very  un¬ 
even,  the  oil  shall  be  considered  as  failing  this  test.  Mild 
rippling  will  be  permitted. 
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2.2.3  Accelerated  Viscosity  Stability 


2,2.3. 1  Procedure  -  Place  tne  oil  saaple  into  a  standard 
pour  point  tube  as~specified  in  ASTM  Method  !io.  D97-5/. 
Stopper  the  tube  and  expose  to  the  follovlng  tejiq>erature 
cycle  sequence: 


Test  Sequence 


Teap.  OF 


Tl»e  (Bouts) 


130 

40 

130 

40 

77 

130 

40 

77 


2 

2 


2 

IS 

8 

64 

4 


The  pour  point  tube  shall  then  be  txirced  to  a  horizontal 
position.  The  oil  shtill  flow  freely  to  its  new  level  with- 
in  the  tube  within  five  seconds.  The  oil  is  then  placed  in 
the  viscosity  tube  and  allowed  to  stand  therein  for  one  hour 
at  100°?.  Consecutive  viscosity  deterslnatlons  are  then 
sadc  until  three  such  deteralnatlons  yield  values  within  0.2 
centistokes  of  one  another,  which  shall  be  averaged  tc  give 
the  oil  viscosity. 

2.2.4  Low  Te3iq>eratore  Viscosity  Stability 

2. 2.4.1  Procedure  >  Place  the  oil  sa3q>ls  Into  a  *^£aadard 
poor  point  tube  as  specified  is  ASTM  Method  Ko.  Dd7>57 
Stopper  the  tube  and  expose  to  the  following  .Atorc 

cvcle  sequence: 


Test  Sequence 


Temp.  °F 

-40 

77 

0 

77 


TiM  (Boors) 

24 

24 

24 

24 
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"he  pcrir  point  be  shall  then  be  turned  to  a  horizontal 
prsition.  The  oil  shall  flow  freely  to  its  new  level  within 
five  seccnds.  The  oil  is  then  placed  in  the  viscosity  tube 
and  aliOied  tt-  stand  therein  for  one  hour  at  100®F.  Conse¬ 
cutive  viscosity  dett^nainations  are  then  iiade  until  three 
s-ch  detenalnations  yield  values  within  0.2  centlstokes  of 
cne  another,  which  shall  be  averaged  to  g've  the  oil  visco¬ 
sity. 

2.3  Co.TCsiCD  Protecf^on 

2.3.1  Prc^p^atloa  cf  Test  Pyiels  -  Three  test  panels, 

2"  X  4”  z  i/S  with  rounded  edges,  rade  fr-.*.  ''•yxd  rolled 
steel  <F5  1020)  shall  be  cleaned  witn  hot  na;i>  ha  and  rinsed 
in  hot  anbydrciis  setaanol.  The  clean  panels  cre-  then 
polished  with  240  grit  alualnuo  oxide  or  slll^nc  carbide 
abrasive  and  Igrtediately  cleaned  by  the  fol’-'i^ng  aethod. 

a.  Wipe  face  of  the  panels  wath  clean  surgical  gauze. 

b.  Spray  the  panels  at  an  angle  of  25^  frea  the  vertl- 

aim  clean  naphtha,  using  a  paint  spray  gun. 

c .  Isaerse  the  panels  in  boiling  naphtha  for  5  ta  10 
ainutes. 

d.  Rinse  in  hot,  anhydrous  aethanol. 

e.  Desiccate  the  panels  for  a  period  of  1  to  2  hours 
at  TTOP  before  use. 

2.3.2  Procedure  -  Three  test  psuiels,  prepared  as  specified 
In  2.3.1,  shall  be  ixoMrsed  Ic  the  oil  for  one  ainute  and 
thereafter  suspended  on  test  rocks  and  allowed  *-o  drain  24 
hours  at  77°?  and  35%  2g.  The  oil-coated  p-cols  are  alter¬ 
nately  exposed  in  a  huatdity  cabinet  (see  2-?  tor  1?  to 
18  hours,  then  to  ultraviolet  li^t  (see  2. .>.4)  ier  5  hours, 
then  to  an  ccvlronaeDt  at  77®F  and  3^  RH  f'lv  i  to  hours 
for  a  total  of  15  test  cycles.  During  noD-«orh  -is.ys  the 
specimens  sh^ll  reaaln  in  the  musidity  cabinet.  Sca-worh 
days  shall  not  be  counted  as  part  of  the  15  test  cycres. 

The  work  shall  be  scheduled  so  that  at  least  1  cycle  is 
ccz^leted  before  the  occurrence  of  a  rvn-wjrk  day. 

2.3.3  Pane)  Racks  -  These  shall  be  ccnstructed  so  as  to  bo 

transferable  between  the  huaidlty  cabinat  and  altravlolet 
)ight  cabinet.  In  3djL.ttoo,  shields  shall  be  placed  thereon 
to  be  directly  above  each  test  panel  so  as  ta  tee 

panels  fren  d-ippage,  During  ihc  initial  24  hoar 

drainage  and  during  the  test  exposure,  the  oil-coated  panels 
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are  left  noun ted  oo  these  racks  so  as  to  disturb  the  pamels 
as  little  as  possible  during  the  transfer  fron  one  condition 
to  the  other. 

2.3.4  UItrav*olet  Light  Cabinet  -  An  Atlas  T»in  Arc  Cabinet 
or  siriilar  apparatus  shall  be  operated  under  the  following 
conditions. 

a.  An  alt-'-nating  current  of  125-145  volts  at  15-18 
asperes  is  applied  to  the  arc  during  the  burning 
period. 

b.  So  water  sp^-aj  is  applied  to  the  test  surf^^cs  of 
the  coated  panels. 

c.  The  test  panels  are  located  12  to  15  inches  -ro*  the 
arc  and  are  rotated  about  the  arc. 

j.  The  black  panel  tesperature  is  135  ±  2®?. 

a.  The  apparatus  is  operaccd  five  days  a  week,  live 
hours  a  d^7. 

Xote:  The  carbon  assenbly  should  not  be  cleaned  when  the 
oil-coated  panels  are  suspended  therein.  Large  particles  of 
carbon,  grit,  etc.,  nay  be  thrown  onto  the  oil  film  resulting 
in  penetration  of  the  fila  and  rapid  corrosion  of  the  aetal. 
surface  thereabout. 

2.3.5  Huaidi^  Cabinet  -  The  hualdity  cabinet  shall  be  aain- 
tained  at  a  relative  bumidity  of  95-1005  and  at  a  teaperature 
of  100±2®F.  These  conditions  shall  be  aaintained  by  directing 
a  fresh,  water  vapor-saturated  streaa  of  air  against  a  baffle 
plate  in  the  cabinet,  at  a  rate  to  give  I  to  1.5  changes  of 
air  per  hour.  Aiixiliary  heat  is  applied  through  ?  water  layer 
at  the  bottc«  of  the  cabinet.  The  panels  shall  susrunded 
so  that  the  plane  of  each  panel  is  parallel  to  ♦»  -  Jirection 

flow. 

2.3.6  C?ganing  and  Bating  the  Paiifels  -  The  oil  fils  is  I'e- 
cioved  frog  the  panels  by  rubbing  with  solvent-soaked  tisswa 
ox  cloths.  The  oil  shall  be  considered  as  passing  this  test, 
if  at  the  end  of  IS  cycles,  2  of  3  panels  sitfr>  c.  sore  than 

a  trace  of  corrosion  and  no  trace  of  erosion.  A  trace  of 
corrosion  is  defined  as  not  wore  thgc  3  rust  spots,  nor.^ 
larger  than  1  ae  in  diaaeter.  Irosion  is  defined  as  visible 
spots  or  areas  where  the  po"*; shed  surface  has  h.en  dissolved 
away  without  rust  foraatioc.  Rusting  of  the  outer  1/4”  of  tb- 
nama'lc  r»T  1/2”  *rcKiTrd  the  hoies  used  for  suspending  the  lacal 
during  test  shall  not  he  cause  for  rejection.  Light  stains 
reaovable  with  chlorofora  shall  be  peraitted. 
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2.4  Removal  -  After  coapletion  of  the  HCUY  test  described 
iu  2.3.  the  oil  flli3  shall  be  rescvablc  cot  acre  than  3 
•wiping  cycles  's-faen  tested  according  to  p-aragraph  4.5.12  of 
ililitary  Specification  KiL-C-14201A,  Grade  i- 

2.5  Sait  Spray  Resistance 

2.5.1  Reparation  of  Test  Panels  -  Threr  test  panels  2"  x 
3'  X  l/l6  ■  with  aeii  rounded  edges  xade  froa  cold  rolled 
s'eel  (7S1020)  shall  be  cleaned  vith  hot  naphtha  and  rinsed 
in  hot  anhydrous  cethanol.  The  panel  surfaces  are  then 
abraded  by  sandblasting  eith  sharp,  dry,  while  sand,  free 
froa  organic  Jiatter.  The  sand  shall  T&v.*  the  fclld^ng  re- 
quirenents,  using  test  sieves  ccn-^ci— ing  w  jjr'cification 
SB-S-36S. 


Through  So. 


10 

sieve. 

aln.  % 

100 

20 

sieve. 

aax.  % 

10 

50 

wax.  % 

10 

Polloaing  sandblasting,  the  panels  are  freed  froa  dust  by 
rapping  the  edges  against  a  clean  object.  The  panels  are 
then  rinsed  with  ware  aethacol,  allowed  to  flash  dry  and 
further  cleaned  by  the  following  method. 

a.  Spray  the  panels  at  an  angle  at  2i^  froa  the 
vertical  with  clean  naphtha,  using  a  paint  spray 
gun. 

b.  Isaerse  the  panels  in  boiling  naphtha  for  5-10 
ainutes . 

c.  Blnse  in  hot,  mbydreus  aelbanol . 

d.  Desiccate  the  panels  for  a  period  '  hours  at 

770?  before  use. 

2.5.2  Procedure  Three  test  panels,  prepared  as  ^>ecif'ed 
in  2.5.i~'ssnii  fcc  Is^rsod  in  the  oil  for  one  alnule.  la- 
sedlately  thereafter  they  are  aounted  on  the  salt  spray  test 
rack  with  a  square  section  of  f 11 tor  paprr  isaturated  with 
the  test  oil)  between  the  oil-ccatod  panel  and  the  wooden 
rack  back.  The  panels  shall  be  allowed  to  drain  24  hours 
on  the  rack  at  770F  and  35%  B.H.  Thereafter  the  panels  (on 
the  rack)  are  placed  tn  the  20%  salt  spray  (fcf)  cabinet  for 
a  period  of  48  hours. 
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2.5.3  Panel  Hacks  -  These  shall  be  vocden  racks  designed  to 
expose  oue  test  stirface  of  the  oil-coated  panel  at  an  angle 
of  15^  iron  the  vertical.  They  shall  be  aountcd  in  the  salt 
spray  cabinet  so  that  the  plane  of  the  exposed  surface  la 
parallel  to  the  principal  direction  of  horizontal  /lo»  of  log 
th’-ough  the  cabinet. 

2.5.4  Salt  Spray  Cabinet  Operation  -  The  20%  >T)ray 

cabinet  shall  be  operated  in  accortianee  vitb  Federal  Test 
i»«‘*hod  StCiidaru  791  ~  Method  25a=ber  4001.1. 

2.5.5  Cleaning  and  Rating  the  Panels  -  The  panels  shall  be 
rinsed  successively  in  distilled  watir,  acetcae,  aud  vjap 
naphtha.  The  oil  shall  be  considered  sr  passing  tnxs  test  if 
at  the  end  of  48  hours,  2  of  3  panels  shov  no  »ore  rscin  a 
trace  of  corrosion.  A  trace  of  corrosion  is  defined  ts  not 

than  3  rust  spots,  none  larger  than  1  aa  in  diaaeter. 
Rusting  of  the  cater  1/4"  of  the  panels  (1/2  inch  the 

top  sh-H  act  t-v  cau£K^  for  rejection. 
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FOR  ERRATA 


THE  FOLLOWING  PAGES  ARE  CHANGES 


TO  BASIC  DOCUMENT 


^ss.iS'e  dl/ 


Erratxio  iiheet  for 

Peck  Isiaisd  Arseni  Laboratory  Rei^rt  No.  61-9-^  entitled 
‘’lyevelopiaent  of  a  Gel -Resistant  Pz*eservative  Oil," 
by  B.  LeKar,  10  Karch  1961 

Page  9,  pai^tgraph  3;  lines  3,  5,  C  ^na  page  12,  paragraph 
lines  1,  3,  6,  7:  Substitute  "barivc  dinonyl  naphthalene 
sulfonate"  for  “bariua  petroleuzi  =  •“ronate." 

Rcoci*t  available  froa: 

OK  and  ASTIA 


i'-'  erf 


'v~, 

px  Erirattsc  Sheet  for 

Reck  Island  Arsenal  Laboratory  Report  ?Jo.  61-999  entitled, 
"Developssent  of  a  Gel-Resistant  prsseiTrative  0^1,” 

R.  LeMar,  10  March  196I 

P^Se  9.-  paragraph  3;  lines  3*  5>  6  and  page  1?,  par?i.  -.•nh  3; 
line!,  1,  5,  6,  7:  Substitute  "’barlua  dlnonyl  naphtbale-  s 
sulfonate”  for  "bariua  petrcleus  sulfonate." 


Report  available  fros; 
OTS  and  ASTIA 
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